Magnetic levitation was used to stabilize cylindrical columns of a paramagnetic liquid in air between two solid supports.
between two solid supports.
The maximum achievable length to diameter ratio R_,× was -(3.10 ± 0.07), very close to the Rayleigh The quantity Hx0zH x is maximum at z = -0.8 cm. The magnetic field was adjusted so that VH 2 approximately corresponded to Hco,, p and liquid was injected into the gap (typically starting at 0.1 cm) between the tips using a 25 gauge butterfly hypodermic needle and syringe. The upper tip was then translated upward using the micrometer, thereby creating a liquid cylinder between the two tips. As the upper tip was further translated, a waist formed in the column and more liquid had to be added to maintain a uniform cylinder. During this procedure the magnetic field also had to be fine-tuned to prevent sagging. This procedure was continued until a uniform cylinder of a desired length L (and thus a given slenderness ratio R = L/d) was achieved.
For the longest cylinders (0.8 < L < 1.0 cm), the shape of the cylinder was found to be extremely sensitive to magnetic field: We found that ifHx 0zH x were to deviate from 2.57 x 107 Let us now turn to the stability of the column as a function of the Bond number. For our experiment the Bond number B must be redefined to include the effects of the magnetic field, viz.,
As described above, columns of a given slenderness ratio R were created and stabilized in a magnetic field gradient, such that (HxOzH _)como= 2.57 × 107 G 2 cm-t; this corresponds to B = 0.
Then B was varied either positively or negatively by decreasing or increasing the magnetic field from its value Hco,,v. For a given R there was some maximum and minimum field, corresponding to Despite these advantages, the inhomogeneities of the magnetic forces tend to reduce slightly the limits of stability.
On the basis of these results we intend to examine the effects of a modulated magnetic field on the stability. Additionally, we may also consider the stability of diamagnetic fluids in much higher fields, as we have already demonstrated the principle of levitation in these systems [ 16] .
